Eight sesame (Sesamum indicum L.) genotypes were evaluated using a randomized complete block design in field experiment with three replications for their diversity in seven agronomic and morphological traits at Ismailia Agricultural Research Station, ARC, Ismailia Governorate, Egypt during the two successive seasons 2016 and 2017. Results showed that the most promising genotypes for seed yield and its attributes were Zahar 14 , Shandwell 3 , H 88 A 2, Zahar 18, B 4-2, and Zahar 18 For all traits, estimates of phenotypic coefficient of variation (PCV) were slightly higher than those of genotypic coefficient of variation (GCV). High heritability coupled with high genetic advance (as % of the mean) was recorded for all studied traits. Five ISSR primers were used for fingerprinting of the eight sesame genotypes produced 29 bands, 23 of them were polymorphic with 79% polymorphism, while primer ISSR 1 produced two positive markers in shandweell 3 and line M 4-55 . Primer ISSR 6 and ISSR 8 produced one band positive marker in the same line M 4-55 .
INTRODUCTION
Sesame (Sesamum indicum L.) is an important oilseed crop, not only in Egypt but also allover the world. It plays an important role as an industrial and food crop. In Egypt, there is a large gap between oil production and consumption. High seed and oil yield potential, therefore is considered necessary to narrow the gap between production and demand. Consequently, great attention must be given to genetic improvement of yield, which could be achieved by identifying the nature and magnitude of genetic variability in the breeding materials that helps the breeder for selecting the appropriate breeding methodology in the crop improvement program.
Many sesame investigators such as Tamina and Dasgupta (2003) , reported that phenotypic coefficient of variation (PCV) was higher than genotypic coefficient of variation (GCV) for plant height, days to flowering, flower duration, days to maturity, number of branches/pl., number of capsules/pl, number of seeds/cap., capsule length, seed index, protein percentage, harvest index and seed yield/fad. Raghuwanshi (2005) estimated genetic variability for days to 50% flowering, days to maturity, plant height, number of branches/pl., number of capsules/ pl., seed yield, seed index and oil content in 100 genotypes of sesame. He found wide range and high variability for seed yield and its components, except for seed index that showed low to moderate variability. El-Shakhess et al. recorded high heritability combined with high genetic advance for plant height, number of branches/pl., number of capsules/pl. and seed index. They added that high heritability combined with high genetic advance for these traits, indicated that additive gene action of high magnitude and phenotypic selection could be effective for improving these characters. Genetic diversity in crop species can be determined using morphological and agronomic characteristics as well as isozyme and DNA marker analyses (Liu, 1997 The aims of the current study were to, 1-study morphological and yield characteristics of eight sesame genotypes, 2-estimate some genetic parameters, which help achieving a successful breeding program, 3-utilize molecular marker using PCR-based ISSR (Inter-Simple Sequence Repeats DNA) to differentiate among genotypes under study
MATERIALS AND METHODS
To genetically improve yield of sesame, 8 sesame (Sesamum indicum L.) genotypes i.e. Shandwell 3, M 2 A 24 , Zahar 12 , Zahar 14 , Zahar 18 , H 88 A 2 , B 4-2 , and M4-55 were received from Oil Crops Research Dept., FCRI, ARC, Giza, Egypt. These materials were evaluated at Ismailia Agricultural Research Station, ARC, Ismailia Governorate, Egypt during the two successive summer seasons 2016 and 2017 to identify morphological and molecular variability among sesame genotypes for improving yield of sesame.
In both seasons, the same materials were planted in a randomized complete block design with three replications. Each experimental plot consisted of five ridges, 4 m long, 60 cm apart and 10 cm between hills, resulting in a plot size of 12 m 2 . All other agricultural practices were applied as recommended for sesame crop. Five competitive plants were randomly taken from the second ridge of each plot to measure, plant height (cm), first capsule height (cm), fruiting zone length (cm), number of capsules/plant, 1000 seed weight (g) and seed yield plant -1 (g). However, seed yield per metersquare was recorded from plants in the two central (third and fourth) ridges; then converted to yield per faddan.
Standard statistical techniques for all traits were performed using randomized complete block design with three replications according to Gomez and Gomez (1984) . The combined analysis of variance (across the two seasons) was done according to Snedecor and Cochran (1989) 
ISSR-PCR Analyses
Six ISSR primers were evaluated for eight sesame genotypes. Name and sequences of the primers are shown in Table 1 .
Polymerase Chain Reaction (PCR) Conditions
ISSR-DNA amplification was carried out in PCR tubes containing 25 µl reaction mixtures, having 1 µl template DNA, 1 µl ISSR primer, 15 µl of dd H 2 O and 7 µl PCR mix. Amplification was carried out in a PTC-200 thermal cycle (MJ Research, Watertown, USA) programmed as follows: Denaturation, 94°C for 3 minutes, then for 40 cycles. Each cycle consisted of 30 second at 94°C, 1 minute at 40°C, 2 minutes and one minute at 72°C, followed by a final extension time of 12 minutes at 72°C and 4°C (infinitive)
Gel Electrophoresis
Gel electrophoresis was applied according to Sambrook et al. (1989) . The run was performed for one hr., at 80 volt in pharmacia submarine (20 × 20 cm). Bands were detected on UVtransilluminator and photographed by gel documentation 2000, Bio-Rad. Fragment sizes of ISSR were estimated from the gel by comparison with the 100+1.2 kb ladder marker. The bands were recorded as either present (+) or absent (-) into a database of + and -. 
Data Analysis
The data of PCR systems were analyzed to detect the similarity matrices using Gel/works 1D-advanced software UVP-England program. The relationships among different eight genotypes as reveled by dendrograms resolved using SPSS Windows (Version 16) program were estimated. Possible molecular markers for different qualitative and quantitative characteristics were detected for subsequent linkage and genome analyses.
RESULTS AND DISCUSSION

Mean Performance
Highly significant differences were detected among sesame genotypes for all studied traits in both seasons and their combined analysis as presented in Table 2 , indicating the presence of sufficient magnitude of genetic variability for effective selecting the superior genotypes. Similar conclusion has been reported earlier by El-Shakhess et al. (2008) . 
Combined analyses in
Estimation of Genetic Parameters
To better evaluate the amount of genetic variability for tested sesame genotypes, the range, mean, phenotypic (PCV) and genotypic (GCV) coefficient of variation, heritability in broad sense (H 2 b), selection index (SI) and genetic advance (GA) were computed for seven traits (Table 3) . Phenotypic coefficient of variation (PCV) was slightly higher than genotypic coefficient of variation (GCV) for all studied traits (Table 2) indicating negligible influence of environment on the expression of all traits. Consequently, the selection would be effective to genetic improvement of the studied traits for these materials. et al. (2007) and El-Shakhess et al.  (2008) .
It was apparent from
It could be emphasized that without considering genetic advance, the heritability in broad sense would not be practically important in selection based on phenotypic form. This was confirmed by Johnson et al. (1955) who discovered efficient use of heritability in broad sense along with genetic advance, which would give a more reliable index of selection value. High values of heritability coupled with high values of genetic advance (as % of mean) were detected for all studied traits (Table 3) , indicating the importance of additive gene effects in the inheritance of these traits, thus, selection for these traits would be effective. This was reported also by Velu and Shunmugavalli ( 
Molecular Marker Combined Analyses for Eight Sesame Genotypes
In the present study six primers of ISSR were selected to differentiate among eight genotypes of sesame; these primers produced multiple bands, which ranged between nine bands for primer ISSR 1, to three bands for primer ISSR2, ISSR4 and ISSR8. The total number of bands was 29, 23 of them were polymorphic (79% polymorphism), the highest level of polymorphism was observed in primer ISSR1 which showed 100% polymorphism, while the lowest polymorphism was 33% in primer ISSR8 as show in Table 4 and Fig. 1 . Primer ISSR1 produced 9 bands with the fragment sizes ranging from 960 bp to 455 bp which giving, 100% polymorphism, this primer ISSR1 produced two positive markers in two different genotypes; Shandweell 3 at Molecular weight (MW) 455pb and Line M 4-55 at MW 830pb. Primer ISSR2 produced 3 bands with the fragment sizes ranging from 860 bp to 605 bp, 2 of them were polymorphic (67% polymorphism). ISSR3 produced 6 bands with the fragment sizes ranging from 1050 bp to 310 bp, 5 of them were polymorphic (83% polymorphism). Primer ISSR4 showed 3 bands with the fragment sizes ranging from800 bp to 300 bp, 2 of them were polymorphic (67% polymorphism). Primer ISSR6 produced 5 bands with the fragment sizes ranging from 1250 bp to 450 bp, 4 of them were polymorphic (80% polymorphism), this primer ISSR6 produced one marker for Line M 4-55 at MW 450 pb. Primer ISSR 8 produced 3 bands with the fragment sizes ranging from 850 bp to 550 bp, one band of them polymorphic (33% polymorphism) this primer ISSR 8 produced one marker for Line M 4-55 at MW 850 pb. Admas et al. (2013) studied cultivars and varieties of sesame from north western Ethiopia each consisting of ten individual samples were analyzed using four ISSR markers with the aim of assessing the genetic study area in 2011 main cropping season and dried by in a silica gel of DNA extraction and the samples were moved to the genetics laboratory of Addis Abab University for further laboratory investigation. The four ISSR yielded 37 amplification products of which 36 bands (97.30%) exhibited polymorphism, the maximum similarity was observed for the cultivars. ISSR technique was also performed for sesame to study the genetic relationship of a sesame germplasm in Korea by 
Combined Analysis for Eight Sesame Genotypes
Similarity index and dendrogram across the eight sesame genotypes under investigation based on ISSR analyses are shown in Table 5 and Fig. 2 . The comparison revealed that the highest closely related in Line M2A24/ LineH 88 A 2 (similarity matrix of 0.901), followed by LineM2A24/Line B 4-2 (similarity matrix of 0.884). The lowest relationships were recorded for Shandweell 3/Zahra 14 (similarity matrix of 0.481). The resulted produced in two main clusters. One of them involved the Shandweell 3/ 
Fig. 2. Dendrogram of the genetic distances among the eight sesame genotypes using ISSR analyses
Zahra 12 , while the second cluster involved the rest of the genotypes. The second cluster was divided into two sub clusters, one included Zahra 14 / Zahra 18 , while the other sub cluster involved four genotype (Line M2A24, Line H 88 A 2 , Line B 4-2 and Line M 4-55 ).
Generally, it was concluded that there was a significant morphological and molecular variability or divergence among the evaluated genotypes. Thus, there is enormous opportunity in the improvement program of the sesame through direct selection and crossing or hybridization involving divergent genotypes, which can be done to produce viable and potential segregant populations for the subsequent breeding work and making potential variability for producing new genetic recombinations.
